The electrocardiographic pattern of right bundlebranch block in the precordial leads associated with left axis deviation in the limb leads has been noted by others. Wilson, Johnston, and Barker (1934) were the first to describe a small wide R and S wave in lead I, with a wide and deep S wave in leads II and III, and a typical RBBB pattern in the praecordial leads. Recently, Lepeschkin (1964) (Lepeschkin, 1964) . The present study was undertaken to determine whether additional and more specific information could be obtained under these circumstances by a detailed study of the spatial vectorcardiograph. The results obtained are the basis for a proposed classification of possible clinical utility.
The electrocardiographic pattern of right bundlebranch block in the precordial leads associated with left axis deviation in the limb leads has been noted by others. Wilson, Johnston, and Barker (1934) were the first to describe a small wide R and S wave in lead I, with a wide and deep S wave in leads II and III, and a typical RBBB pattern in the praecordial leads. Recently, Lepeschkin (1964) reviewed the various cardiographic and pathological alterations associated with this pattern. There now appears to be general agreement that the basic lesion consists ofpredominant right bundle-branch block associated with defects in the distribution of the left bundlebranch. Left and right ventricular hypertrophy, as well as infarction and fibrosis of variable location and extent, are frequently present (Lepeschkin, 1964) . The present study was undertaken to determine whether additional and more specific information could be obtained under these circumstances by a detailed study of the spatial vectorcardiograph. The results obtained are the basis for a proposed classification of possible clinical utility.
SUBJECTS AND METHODS
Spatial vectorcardiograms, along with a standard cardiogram (including V4R), were taken in 23 patients on an Electronics for Medicine DR-8 recorder. Patients were selected on the basis of routine analysis of the daily cardiograms performed in the Heart Station, the only criterion being the availability ofthe subject. The Frank lead system was used, employing the frontal, horizontal, and right sagittal projections. Table I (Lepeschkin, 1964) .
In 1954, Richman and Wolff described electrocardiographic and vectorcardiographic studies in 4 patients who were characterized as having "left bundle branch block masquerading as right bundle branch block". As pointed out above, this description does not fit the generally accepted pathological alterations for this entity. More recent vecorcardiographic studies were carried out by a Japanese group (Mashima et al., 1963) , but 2 of their 4 patients were young men and, thus, are not comparable to our findings.
Our present classification into three major groups, ofwhich two, usually, have clear and easily definable vectorcardiographic characteristics, appears to offer a simpler and perhaps more useful approach to studies of this abnormality. A summary of the major features seen is presented in Table II . Type A shows a more normal-appearing vectorcardiogram apart from the superior orientation of a flattened frontal loop (left axis deviation). In addition, the horizontal loop appears essentially normal except for the terminal delay oriented to the right and anteriorly, the pattern described for the typical and uncomplicated RBBB (Braunwald et al., 1956; Scherlis and Lee, 1963) . Indeed, the absence of clinically apparent coronary artery disease in 5 of the 10 patients in this group, along with the frequently insignificant cardiac findings, i.e. normal heart size, suggest a better prognosis for the patient when type A is present.
On the other hand, the type B loop shows considerable deviation from the normal, as well as from that ordinarily encountered in patients with RBBB. There is usually greater delay which involves most of depolarization rather than being limited to the pre-terminal and terminal forces. Even more apparent is the narrow and elongated frontal loop which, on occasion, shows initial forces directed immediately superiorly. Also, the horizontal loop is completely, or almost completely, anterior in direction and clockwise in rotation. The precise pathological differences that could account for these differing vectorcardiogram patterns are unknown but deserve further study. Although characteristically attributed to right ventricular hypertrophy, a clockwise and anteriorly directed horizontal loop has been described in the presence of RBBB alone (Scherlis and Lee, 1963; Milnor, 1957; Miquel et al., 1958) . It is tempting to relate the latter to more extensive alterations in the right bundle-branch (fibrosis and/or infarction), but this requires histological proof. Right ventricular hypertrophy alone may produce the horizontal loop pattern described in type B (Milnor, 1957) . Although hypertrophy of the right ventricle has been described in pathological descriptions of the QRS abnormalities that we are concerned with (Lepeschkin, 1964; Unger et al., 1958) , such vectorcardiographic alterations are usually encountered with more severe right-sided hemodynamic changes. Infarction of the true posterior wall of the left ventricle has also been described as giving rise to the type B horizontal loop alteration (Walsh et al., 1962; Hugenholtz, Forkner, and Levine, 1961) . It is, thus, possible to indict additional fibrosis and/or infarction in this region as the direct causative factor that accounts for the differences in the horizontal plane between types A and B. Unfortunately, these interpretations are purely speculative and their substantiation must await more refined pathological studies. The meaning of frontal loop variations is still undetermined.
Although the vectorcardiogram appears to delineate more clearly the described types, standard cardiographic analysis offers similar, if less precise, indications as to whether type A or type B will be present. Thus, absence of a Q wave with a prominent S wave in V4R and/or Vl indicates type A. This interpretation is supported by a slightly widened QRS complex showing its delay in the latter part of the complex. Alternately, a Q wave is present in V4R and/or VI in the type B pattern. In addition, a broad QRS showing more diffuse delay may be seen and a QS pattern may be present in leads II, III, and AVF. However, these standard cardiographic findings were not always readily apparent, particularly when V4R was not taken or when rapid paper speeds were not employed.
SUMMARY
Twenty-three patients with right bundle-branch block and left axis deviation were analysed vectorcardiographically utilizing the Frank lead system. Two basic vectorcardiographic patterns, types A and B, were identified, as well as an intermediate group.
In type A, present in 10 patients, the characteristic
